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© Lancing device with automatic cocking. 



© The present invention is a lancing device (10) 
with an automatic cocking feature. The automatically 
cocking lancing device (10) utilizes a firing button 
(12) loaded with a firing button spring (18) and a 
drive spring (22) connecting the firing button (12) to 
a plunger (24), As the user presses the firing button 
(12) and compresses the firing button spring (18), 
the user also moves tho plunger (24) until the plung- 
er (24) engages a latching mechanism (42a,b). The 
latching mechanism (42a,b) holds the plunger (24) in 
a latched position, and. as the user continues press- 
ing the firing button (12), the user compresses the 
drive spring (22) connected to the plunger (24). 
Before firing, the drive spring (22) is compressed 
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enough such that the biasing force of the drive 
spring (22) is sufficient to cause the plunger (24) to 
strike and drive a lancet (72) into ihe user's finger. 
At that point, the pressing of the firing button (12) 
causes the lancing device (10) to fire. The plunger 
(24) unlatches and drives the lancet (72) into the 
user's finger under the biasing force of the drive 
spring (22). At firing, the firing button spring (18) is 
compressed, and, once the user releases the firing 
button (12), the firing button spring (18) returns the 
plunger (24) and the firing button (12) to the cocked 
position under the biasing force of the firing button 
spring (18). 
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Background Of The Invention 

A. Field of the Invention 

The present invention generally relates to a 
new and improved lancing device for puncturing 
the skin of a user to obtain a blood sample. More 
particularly, the present invention relates to a new 
and improved lancing device with an automatic 
cocking feature. 

B. Description of the Prior Art 

Sharp pointed lancets are employed to make a 
puncture or penetration of a patient's skin in order 
to provide a small outflow of blood. Various tests 
may be employed with only small amounts of 
blood so that blood flowing from a finger prick is 
normally sufficient for these tests. Tests on the 
blood sample often include contacting a paper strip 
or reagent pad on a strip carrying chemistry with 
blood from the wound or puncture. 

Known lancet assemblies utilize a hammer or 
1 gripper that engages or strikes a lancet and drives 
the lancet into the skin of a patient or user. By 
cocking the hammer or gripper, the user com- 
presses a spring that stores energy. As the user 
cocks the hammer or gripper, the hammer or grip- 
per is latched in position and held in place until the 
user pushes a firing button. Pushing the firing but- 
ton releases the hammer or gripper. The hammer 
or gripper is then driven from its cocked position 
under the biasing force of the spring to drive the 
lancet into the patient's skin. 

Before the lancet assembly can be used again, 
the patient or user must cock the hammer or 
gripper. Current cocking methods require twisting a 
cap or moving a spring-loaded knob into the 
cocked position. The device is then cocked and 
ready to fire. Unfortunately, external cocking meth- 
ods require extra operating steps, and, unless the 
lancet assembly utilizes some method to indicate 
that the device is cocked and ready to fire, the 
user could be unsure as to whether the lancet 
assembly is cocked and could accidently fire the 
lancet while attempting to cock the hammer or 
gripper. Moreover, current lancing devices can be 
prematurely fired by just handling the cocked unit. 
This is because the firing spring is compressed, 
and the firing button has 'a short release stroke. 

Current lancet assemblies include two separate 
components, a reusable base unit and a disposable 
end cap. An example of such a lancet assembly is 
disclosed in U.S. Patent No. 4,990.154, herein in- 
corporated by reference. The end cap is designed 
to house a lancet, and the base unit houses a 
hammer that engages or strikes the lancet and 
drives the lancet into the skin of the patient or user. 



The hammer acts as a striking element rather than 
a gripping structure and includes a striking face. 
The base unit, similar to other prior art lancet 
assemblies, requires the user to push the hammer 

5 into the base unit. As the hammer moves into the 
base unit, a spring compresses to store energy 
and the hammer is latched into a cocked position 
until the firing button is pressed. After firing, this 
lancet assembly requires the user to re-cock the 

jo base unit. 

Thus, a need exists for an lancing device with 
an automatic cocking feature so that the lancing 
device is always cocked and ready to fire. A need 
also exists for a lancing device which does not fire 
is accidently and does not misfire. 

Summary Of The Invention 

The present invention is a lancing device with 
20 an automatic cocking feature. , The automatically 
cocking lancing device utilizes a firing button load- 
ed with a firing button spring and a drive spring 
connecting the firing button to a plunger. As the 
user presses the firing button and compresses the 
25 firing button spring, the user also moves the plung- 
er until the plunger engages a latching mechanism. 
The latching mechanism holds the plunger in a 
latched position, and, as the user continues press- 
ing the firing button, the user compresses the drive 
30 spring that connects the plunger and the firing 
button. Before firing, the drive spring is com- 
pressed enough such that the biasing force of the 
drive spring is sufficient to cause the plunger to 
drive a lancet into the user's finger. At that point. 
35 the pressing of the firing button causes the lancing 
device to fire. The plunger unlatches and drives the 
lancet into the user's finger under the biasing force 
of the drive spring. At firing, the firing button spring 
is compressed, and, once the user releases the 
40 firing button, the firing button spring returns the 
plunger and the firing button to the cocked position 
under the biasing force of the firing button spring. 
Accordingly, the automatically cocking lancing de- 
vice of the present invention automatically cocks 
45 itself and, thus, is always cocked and ready to fire. 
In addition, the drive spring is not fully compressed 
until the full stroke of the firing button is achieved. 
Until the latching mechanism releases the plunger 
at the end of the firing button stroke, the firing 
so button can be returned to the original cocked posi- 
tion, and the drive spring also returns to its uncom- 
pressed condition. Accidental misfiring can not oc- 
cur. 

In a preferred embodiment of the present in- 
55 vention. the automatically cocking lancing device is 
utilized in conjunction with an end cap that houses 
the lancet. Tho end cap includes an open end 
which snaps over a plunger end of the aulomali- 
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caily cocking lancing device. The plunger is 
aligned so that, upon firing, the plunger strikes the 
lancet and drives the lancet into the user's skin. 
After firing, the automatically cocking lancing de- 
vice automatically cocks itself, and the user or 
patient disposes of the end cap including the con- 
taminated lancet within the end cap or, alternative- 
ly, only disposes of the contaminated lancet. 

Brief Description Of The Drawings 

The advantages of the present invention will 
become apparent upon reading the following de- 
tailed description and upon reference to the ac- 
companying drawings, in which: 

FIG. 1 shows a longitudinal cross-sectional view 
of the automatically cocking lancing device of 
the present invention that is cocked and ready 
to fire; 

FIG. 2 shows a longitudinal cross-sectional view 
of the automatically cocking lancing device of 
FIG. 1 where the firing button is depressed, and 
the lancing device is positioned just prior to the 
point of firing; 

FIG. 3 shows a side view of a lancet assembly 
including the automatically cocking lancing de- 
vice of the present invention and an end cap 
housing a lancet; 

FIG. 4 shows a cross-sectional view of a dispos- 
able end cap utilized by the automatically cock- 
ing lancing device; and 

FIG. 5 shows a cross-sectional view of a remov- 
able end cap having a disposable lancet utilized 
by the automatically cocking lancing device. 

Detailed Description Of The Preferr ^: Emb odi- 
ment ~ ' * 



Referring now to the drawings, and more par- 
ticularly to FIG. 1, there is illustrated an automati- 
cally cocking lancing device of the present inven- 
tion, generally designated by the reference numeral 
10 that is cocked and ready to fire. The automati- 
cally cocking lancing device 10 utilizes a firing 
button 12 movably positioned through a button 
opening 14 in a casing 16. The firing button 12 
includes a firing button sleeve 13 that retains a 
firing button spring 18. The firing button spring 18 
is preferably not attached to but contacts the firing 
button 12 and the casing 16. As shown in FIG. 1, 
the firing button spring 18 tends to force the firing 
button 12 to extend out from the button opening 14 
of the casing 16, but a ledge 17 on the firing button 
12 maintains the firing button 12 within the casing 
16. This extended position for the firing button 12 
signals that the automatically cocking lancing do- 
vice is cocked and ready to fire. 



The firing button 12 further includes a latchinq 
mechanism release sleeve 20. The latching mecha- 
nism release sleeve 20 is preferably positioned 
about a drive spring 22. The drive spring 22 is 
5 preferably attached to the firing button 12 and a 
plunger 24. The plunger 24 is movably positioned 
within the casing 16, and the drive spring 22 is 
preferably positioned about a plunger stem 26 con- 
nected to the plunger 24. As shown in FIG 1 the 
io drive spring 22 tends to force the plunger 24* and 
the firing button 12 apart. In this way, the drive 
spring 22 maintains the position of the firing button 
12 with respect to the plunger 24 when the lancing 
device 10 is in the free or firing position of FIG 1 
is The plunger stem 26 preferably extends into the 
firing button 12 and guides the firing and the cock- 
ing of the lancing device 10. Specifically, the 
plunger stem 26 preferably guides the firing button 
12, the drive spring 22 and the oiunger 24 The 
20 plunger stem 26 is preferably fixed to the plunger 
24 or integrally formed with the plunger 24 but 
alternatively, the plunger stem 26 can movably 
engage the plunger 24 through a stem opening (not 
shown) of the plunger 24. In this alternative case 
25 the plunger stem 26 is connected to the firino 
button 12. y 

In the free position of FIG. 1, the automatically 
cocking lancing device 10 is cocked and ready to 
fire. The tiring button 12 extends out from the 

oo casing 16 and, because the firing button has not 
been pressed, the firing button spring 18 is in its 
least compressed state, and the drive spring 22 is 
in a substantially non-compressed state. Thus, in 
the free position, the stored energy in the firing 

35 button spring 18 and the drive spring 22 is at a 
minimum. 

The automatically cocking lancing device 10 is 
realized by making the firing button stroke (i.e., the 
displacement of the firing button 12) at least as 
<o much as the compression^ displacement of the 
drive spring 22 that is required for the drive spring 
22 to force the plunger 24 to drive a lancet (not 
shown) into the patient's finger. In addition, the 
displacement of the firing button 12 that results 
45 from the user pressing the firing button 12 is at 
least equal to the congressional displacement of 
the firing button spring 18 that is required for the 
firing button spring 18 to automatically cock the 
lancing device 10. The drive spring 22 connects 
so the movement of the firing button 12 to that of the 
plunger 24, and, at the end of the firing button 
travel, the plunger 24 is unlatched to strike and 
drive the lancet into the patient's finger under the 
biasing force of the drive spring 22. After firing, the 
55 firing button 12 is released, and the firing button 
spring 18 forces the firing button 12 back to its 
cocked position. The firing button spring 18 also 
forces the drive sprino 22. the ni.tnrw oa — -» 
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plunger stem 26 back to the cocked position be- 
cause the drive spring 22 connects the firing button 
12 and the plunger 24. 

In operation, the user pushes the firing button 
12 through the button opening 14 in the direction of s 
arrow 30 and into the casing 16. By moving the 
firing button into the casing 16, the firing button 12 
compresses the firing button spring 18. The firing 
button spring 18 is compressed between the firing 
button 12 and a fixed section 32 of the casing 16. ; 0 
Additionally, as the firing button 12 is pressed and 
moved, the drive spring 22, the plunger stem 26 
and the plunger 24 move the same distance in the 
direction of the arrow 30. Preferably, the plunger 
stem 26, the plunger 24 and the drive spring 22 75 
move about .120 inches before the plunger is held 
in place. 

As previously stated, the drive spring 22 con- 
nects the plunger 24 with the firing button 12 and 
causes the plunger 24 to move with the firing 20 
button 12. The drive spring 22 does not begin 
compressing until latch arms 40a and 40b engage 
the plunger 24. As illustrated, the latch arms 40a 
arid 40b preferably extend from the fixed section 
32 of the casing 16 and are generally parallel to 25 
the plunger stem 26. Latches 42a and 42b are 
formed at the terminal ends of the latch arms 40a 
and 40b. As the firing button 12, the plunger stem 
26, the drive spring 22 and the plunger 24 move in 
response to the pressing of the firing button 12, the 30 
latches 42a and 42b of the latch arms 40a and*40b 
engage a latch ledge 44 of the plunger 24. Upon 
the latches 42a and 42b engaging the plunger 24, 
the plunger 24 is maintained in a latched position 
and prevented from moving further in the direction 35 
of the arrow 30. Consequently, as the user contin- 
ues pressing the firing button 12, the firing button 
12 and the latching mechanism release sleeve 20 
continue moving in the direction of the arrow 30, 
and the firing button 12 commences compressing aq 
the drive spring 22 against the plunger 24. 

In an alternative embodiment where the plung- 
er stem 26 movably engages within the plunger 24, 
the plunger stem 26 continues moving in the direc- 
tion of the arrow 30 through a stem opening (not as 
shown) and into the plunger 24 as the drive spring 
compresses. In this alternative embodiment, the 
plunger stem 26 movably engages the plunger 24 
and is, thereby, somewhat disconnected from the 
plunger 24. Therefore, in the alternative embodi- so 
ment, the plunger stem 26 connects to the firing 
button 12 so that the movement of the plunger 
stem 26 also follows the firing button 12, and the 
firing button sleeve 13 and/or the latch mechanism 
release sleeve 20 can connect to or are integrally 55 
formed with, the plungor stom 26. 

After the latches 42a and 42b engage the latch 
ledge 44 of the plunger 24, the user must continue 



pressing the firing button 12. The continued press- 
ing of the firing button 12 further compresses both 
the firing button spring 18 and the drive spring 22. 
FIG. 2 shows the automatically cocking lancing 
device 10 in a compressed position just prior to 
firing. The drive spring 22 is compressed between 
the firing button 12 and the plunger 24, and the 
firing button spring 18 is compressed between the 
firing button 12 and the fixed section 32 of the 
casing 16. In the compressed position shown in 
FIG. 2, the firing button spring 18 and the drive 
spring 22 are at a predetermined engineered com- 
pression for the lancing device 10. The com- 
pressed drive spring 22 has enough stored energy 
to drive a lancet into the patient's finger, and the 
firing button spring 18 has enough stored energy to 
return the firing button 12, the plunger stem 26, the 
drive spring 22 and the plunger 24 to the firing 
position of FIG. 1. 

To fire the lancing device 10 shown in FIG. 2, 
the user must press the firing button 12 still further 
in the direction of arrow 50. As a result, the latch- 
ing mechanism release sleeve 20 triggers the un- 
latching or firing of the plunger 24. The latching 
mechanism release sleeve 20 engages latch trigger 
52a of the latch arm 40a and latch trigger 52b of 
the latch arm 40b ( causing the latch arms 40a and 
40b to spread apart. The spreading apart of the 
latch arms 40a and 40b also causes the latches 
42a and 42b to spread apart from the latch ledge 
44 and, thereby, disengage or unlatch from the 
latch ledge 44 of the plunger 24. Once the plunger 
is unlatched, the plunger 24 fires out a plunger 
opening 43 of the casing 16 in the direction of the 
arrow 50 and under the biasing force of the drive 
spring 22 to strike and drive a lancet (not shown) 
into a patient's finger. 

After firing, the drive spring 22 is in the non- 
compressed state, but the firing button spring 18 
remains compressed until the user releases the 
firing button 12. With the firing button spring 18 
fully compressed, the lancing device 10 cannot 
automatically cock because the latch ledge 44 of 
the plunger 24 will not have passed back through 
the latches 42a and 42b in the direction opposite to 
the arrow 50. When the user releases the firing 
button 12, the firing button spring 18 forces the 
firing button 12, the plunger stem 26, the plunger 
24 and the drive spring 22 in the direction opposite 
of the arrow 50 and back to the cocked and ready 
position of FIG. 1. 

The automatically cocking lancing device 10 
can be utilized with a disposable end cap as de- 
scribed in U.S. Patent No. 4,990.154, herein incor- 
porated by reference. FIG. 3 shows a lancet as- 
sembly utilizing the automatically cocking lancing 
device and an end cap 60 housing a lancet. The 
disposable end cap 60 includes an open end 62 
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' which snaps over a plunger end 64 of the automati- 
cally cocking lancing device 10. As illustrated in 
FIG. 4, a snap or friction fit can be provided by an 
inner peripheral rim 66. Alternatively, the inner sur- 
face of the end cap 60 can form a wedge fit with 5 
tho outor surface of tho lancing device 10 at the 
plunger end 64. The engagement of the inner sur- 
face of the end cap 60 or the rim 66 with the outer 
peripheral surface of the lancing device 10 holds 
the end cap 60 onto the lancing device 10 with the io 
plunger 24 aligned to extend into the open end 62 
of the end cap 60. 

In the preferred embodiment, the plunger 24 
(FIGs. 1. 2 and 3) is hollow, and an open end 69 
(FIG. 3) of the plunger 24 aligns with a lancet ;s 
shank 70 of a lancet 72 that is housed within the 
end cap 60. In the operation of this preferred 
embodiment, the user removes a needle plug 75 
from a needle 74 of the lancet 72. The user 
presses the firing button 12 of the lancing device 20 
10. and, as described above, the drive spring 22 
forces the plunger 24 out from the casing 16. 
Under the biasing force of the drive spring 22, the 
plunger 24 moves towards a striking surface 73 as 
the lancet shank 70 is inserted within the plunger 25 
24 through the open end 69 (FIG. 3) of tho plunger 
24 and strikes the striking surface 73 of tho lancet 
72. Upon striking the striking surface 73, the plung- 
er 24 forces the. needle 74 outside of the end cap 
60 through an elongated slot 76 of a closed end 78 30 
of the end cap 60 and into the skin of a patient. 
After firing, the iancing device 10 automatically 
cocks itself, and the plunger 24 returns to its 
cocked position. 

After blood has been drawn, the user can re- 35 
move the end cap 60. To allow easy removal of the 
end cap 60. a flange 68 is formed on the outer 
periphery of the end cap 60 adjacent to the open 
end 62. The user removes the end cap 60 merely 
by pushing against the flange 68 to move the end 40 
cap 60 off the plunger end 64 (FIG. 3) of the 
lancing device 10. After removing the end cap 60, 
the user disposes of the disposable end cap 60 
together with the lancet 72 and loads a new dispos- 
able end cap with a new lancet onto the lancing 45 
device 10. Furthermore, as shown in FIG. 4, the 
lancet shank 72 does not extend past the open end 
62 of the end cap 60, preventing the accidental 
exposure of the used needle 74. 

Alternatively, as shown in FIG. 5, the lancing 50 
device 10 (FIGs. 1/2 and 3) can be used with a 
removable end cap 80 that houses a disposable 
lancet 82. The lancing device 10. as described 
above for the disposable end cap 60. strikes a 
striking surface 83 of the lancet 82 with the plunger 55 
24 (FIGs. 1, 2 and 3) to force a neodle 85 into the 
patient's skin. Moreover, the removable end cap 80 
engages and is disengaged from the lancing de- 



vice 10 as described above for the end cap 60, but 
the removable end cap 80 includes a shank 84 of 
the lancet 82 that extends past an open end 86 of 
the end cap 80. A used lancet 82 can be easily 
removed from the end cap 80 by grasping the 
shank 84 and pulling out the lancet 82 from the 
end cap 80. Therefore, instead of disposing of both 
the end cap 80 and the lancet 82, the user only 
disposes of the lancet 82. Accordingly, after using 
the lancet 82, the user snaps a new lancet into the 
removable end cap 80 and places the end cap 80 
back onto the automatically cocking lancing device 

Additionally, the lancing device 10 of the 
present invention has been described with a firing 
button 12 including a firing button sleeve 13 and a 
latching mechanism release sleeve 20. These 
structures can be integrally formed as part of the 
firing button or conventionally connected together. 
Moreover, the lancing device of the present invent 
tion is not limited to the latching mechanism spe- 
cifically described, and the latching mechanism 
can be any latching mechanism known in the art. 
Furthermore, as mentioned above, the present in- 
vention encompasses alternative embodiments 
where the plunger stem movabiy engages the 
plunger through a stem opening in the plunger and 
connects to the firing button. In this alternative 
embodiment, the firing button sleeve and/or the 
drive spring sleeve can connect to or are integrally 
formed with the plunger stem, and the firing button 
simply connects to the plunger stem. 

Thus, the automatically cocking lancing device 
of the present invention and many of its attendant 
advantages will be understood from the foregoing 
description, and various modifications can be mado 
in the form construction and arrangement of the 
parts thereof without departing from the spirit and 
scope of the invention or sacrificing all of their 
material advantages, the form described above be- 
ing merely a preferred or exemplary embodiment 
thereof. 

Claims 

1. An automatically cocking lancing device, com- 
prising: 

a casing having a firing button opening 
and a plunger opening; 

a firing button movabiy positioned in said 
casing through said firing button opening; 

a plunger movabiy positioned within said 
casing; 

a firing button spring engaging said firing 
button and said casing; 

a drivo. spring engaging said firing button 
and said plunger; and 

a latch mechanism adjacent to said ninnn- 
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er for engaging said plunger, said firing button 
engaging said latch mechanism to disengage 
said plunger. 

2. The automatically cocking lancing device of 
claim 1 wherein said firing button includes a 
latching mechanism release sleeve, said latch- 
ing mechanism release sleeve being aligned to 
disengage said plunger from said latching 
mechanism. 



The automatically cocking lancing device of 
claim 5 wherein said latching mechanism in- 
cludes a latch trigger on each of said latch 
arms, said latch triggers spreading apart said 
latch arms upon being engaged by said firing 
button to disengage said latches from said 
latch ledge of said plunger and unlatching said 
plunger. 



70 



a The automatically cocking lancing device of 
claim 2 wherein said firing button includes a 
firing button sleeve, said firing button sleeve 
retaining said firing button spring. 75 

4, The automatically cocking lancing device of 
claim 1 further comprising a plunger stem ex- 
tending from said plunger, said drive spring 
positioned about said plunger stem for guiding 20 
said drive spring and said plunger. 

5. The automatically cocking lancing device of 
claim 1 wherein said latching mechanism in- 
cludes latch arms connected to said casing, 
said latch arms extending from said casing, 
each of said latch arms terminating in a latch 
that engages a latch ledge of said plunger to 
latch the plunger. 
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